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3ff$£3 3 lCfcV%T. BtflBm2(Z)XSS:^LS^I^(5Dffi±^2 6. 7~1. 33X 
[ff>fcS3 5] 

m&ms 3JC&VNT, StfSBll2©X@S:«! ! S^WCD^^S^5ppaJ^T©#ffl 
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[3f*«3 7] 

»#«3 3JCfeV>T, l9fi»4©xe^?|^«©£E*««2 6. 7-1. 3 3 X 
1 0 4 PaT^^^h$r#^h-t-5^^«(Z)^^ o 

!f#£3 3 IC33V>T, talBll4<Z)X^S:MMW(Z)^^^5ppmJ^T©#H 

[»#a3 9] 
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ffi«*SfiK4*##Ktc«JB*© 1 5j^lcM-r«^lt*7n3RS:*ilir*ll53 ©XS 

Mo 

[Sf#£4 1] 

n*^4 oicsvnt, itria»2©xstt«iasft©£E**«j«jET©#H^!C*eff e> 

[ff^4 2] 

m$vM4 oizis^x, mmmz&jimizmm&fto&fi-tfz 6. 7~i. 33x 

1 0 4 PaT"$>e3il$:#^i:t^^^g©f«^^o 
[»**4 3] 

Sf#£4 OCJS^T, tWIBiR4©XS&ft3SSW©ffiA3S«j«JBET©#Hft , eff^ 

»#^4 0(Cfc^T> ISf8B04CDXjSS:^a^W©JEA*«2 6. 7~1. 33X 
1 o 4 Pa-r*>^3i:$:^i:TS^^a»©#^^c 

[fM4 5] 

it ^4 otc^r, i5ih^4 <Dj:m*&m%tH<DWimmmtf5pp*&>T<Dnm 

[»#£4 6] 

ff:&£4 OlCfcV^T, tuta^4 ©IISMSftOE*^ 1 3. 3Patf)JC£TT* 
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[»#£4 7] 

175^4, 9M12, fM2 2, 2 3 , f^2 5, 2 

6, f^3 3, 3N*£4 0©V>-Ttl^-OlCfeVNT, frflBM^Tt^tt, Ni, 
Fe, Co, Ru, Rh, Pd, Os, Ir, Pt, Cu, Au*»&3itfnfe— 

f&#£5, §^9M12, M24M2 6, §^3 3, |f^S4 0© 
[0 0 0 1 ] 

(^T> TFT£v^) Tf^S*ifcia»S:*'r*4 s *flci6«©f^jH^ 
SHCW-**. #&c##gtJ)!te, W3RBPi:*©^2ZK:KWe)nsSEfi&ia«&S:H-S* 

[0 0 0 2] 
[&*&ffi] 

fiSH-ffc tt ^? © #>5i & tc # v > , ±m M T* & < ffi A ic =fo /\° - y ;i/ n > tf a - 
# (PC) SrttC^fc-rsflfSEM^WJfc^JeKl^TfSTV^. gMffftra 
as^PC©f-f ^^"u-f ©#x^-X'fbhv>ofc®Ttt^<^^^M^$tiT 

[0 0 0 3] 
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*», %%&it<Dfr#)<DMmmm%:&M (6oo°c&t) r^for#^$tife#sg^ 

[0 0 0 4] 

- 1 8 3 5 4-£4Jtfi*T?Wjg*3*iTV^S. ^M^Hi:LTtt, ->y/r;b (N i ) 

, a^?a (Pd) , m (Pb) , *x (sn) &Etfm\,^nz> a *tie>© 

tt&TGsS >ftf>&A& 
[0 0 0 5] 

[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 
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ft & o r omit® \$%k3M-zmmwkm & x ^ > zx* x*;f>ys 

[0 0 0 9] 
[0 0 10] 
[0011] 
[0 0 12] 
[0 0 13] 
[0 0 14] 
[0 0 15] 

[0 0 16] 
[0 0 17] 
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[0 0 18] 

{C&V^PPTA (Plural Pulse Thermal Anneal) mWV<Oijafgk^SM1fiM^b'V 
[0 0 19] 

PPTA (Plural Pulse Thermal Anneal) mVtVl*. 3W£ A;i/X^C|8)fe3 

#^*S=&&S3;i±S 3 < , *b«»*gl$|g|T?3frSs J: < ¥mfom<DU&fc& «fc 
*«^;ilt Sr 4* y # U > ^ f £ # tf> Mod tftlfMS £fre>:ii:#T£5o 
[0 0 2 0] 

IHl OtCPPTA (Plural Pulse Thermal Anneal) ^g£>— ffl ^m^o 

Ml OOgftlt «1*M7 5 OOM'JCf li«7 5 1, f 2M3 

^7 5 2, i3»li7 5 3 h 7 7 2 d~7 7 2 f fc^LTSSKStlT 

^^*0i^#ig7 6 7 &ftLT&mmmmzmA-t2>m&(.£&-oT^2> 0 ®is 

t%$:MJ±JCt-'5fe^©^#|gli^--^^-^>^ , 7 6 8 a~7 6 8 c h K^-f 
^>^7 6 9 a-7 6 9 ct*$tlTV\§ 0 #&&ra»3-&5fc«>©if- 
-^PaU-^-7 71a~771ct £*f§glT -5 7 7 0 a~ 

7 7 0 c##;t£*lTV^ 0 gl^LTV^V^, 3fc«©jft|fifc? l fr«E©«<&«s if ft 
3>tTn.-^lC J: y^-t-S^CDh-tSc 
[0 0 2 1] 

fg 2 ©fg^ 7 5 4 tC&Jt^Jg 7 6 0 £ 1 ©jiJtSS 7 5 0 ^>3t® 
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mm^.i 5 5, &mm7 5 6A©^iis©ii^^ muym^i 5 sic 

7 6 4^x.^tlTV%§ 0 *fe^SP^7 5 6tCttg«*^-s;7 6 5 
tfflfa.fctlT^S. D-KS7 5 7RZfTyu- K^7 5 8©*|)&T*«:«jai^S 
7 6 1 (C J: UtMiiO#i$:fTei. 
[0 0 2 2] 

(H«S^J» i ) 

TFT©mi (IBM) i:«sS**#lo«Mt6lI 

[0 0 2 3] 
[0 0 2 4] 

#cv>r% Tiiiii 1 ±k:#s«4himm* 1 2$:^-r-g>o *^«m»T*tt, 

7 : E;i/7r^i/ , J3>I$:5 5n#^bfc 0 Wt^T. T^fr? 7 * V V n ym 1 
2©^@C^>fb&{E5i^SM^^aLr^0D^T*->y^r;i/ (N i ) %m 

[0 0 2 5] 

C©lt$:MSl 4 tcMfr£-g\ 7#V^n-# y-sK>7\ tX-iUl^-X 

z-tfy-^vMQBigzft^K m^mm mm^iz^tn^cu^ co, co 2 

, H 2> HgO&afOg^jRfg^lppbJKTT?*)*) ©^HtS:l~5 
Tffi*2 6. 7Pa£^l3, £ ©^i#B^T*;&n$^Ji£fi t e> . 
[0 0 2 6] 

[0 0 2 7] 
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[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

*^ffittlS*©Tfl»c l iaM3J:lJU:«lci o*Stsn^n^*>5>^ ( 
1 5 £ 1 ~ 6 0 # (jjil<ii3 0~6 0#) , 1 ~ 1 0 0 b < 

tt, 2~6HJ) ^$*5. 04 (A) fcfc, ffl*MB3tp®3fflK<Z>&& 04 (B 
) 2/U3>^XAlC««)3&**lfcl»«M (0 32)5 0 8 b) T* 

ai^Lfei£«ie«©fift, m4 (b> ©«»^97ti»«**»«fli^e>«taas 

*MB!!<Z>£fcf^|gff (03 0)5 0 8 a) T?Igl/fefiSt»5. Z<W77frt,, 
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*nj6^j»tcfev^Ttt, mmmm%£L&-t)K ^u^a (He) , 

(Ne), TJl3y (Ar) i: V^o fc*$Sf£aCfla?fc«fc V*. 
[0 0 3 2] 

&v*t?, p PTAmnzm^tctfy* u >^*&aucov\T0i (d) , ce> as 

17MU U> (P) SrSSfl&LT, ^y*-'J yiTffi&l 8 *mfitt& Q ZL<D 
tfvZVy 1 8 1 X 1 0 20 ~ 1X10 21 atoms/cm 3 tf) U >#gs#&£ 

[0 0 3 3] 

lCtjlX10 17 ~lXl 0 19 atoms/cm 3 (Di^^^7C^^#bTV^eo SSfflfffi 

v*vy rtfrxMt* m&ik<Dtc.to<Dl®mv&M}immz;\u>fy^y 

^S:MVn, 1 2 2 0TCtt'MlT4 O#F^0ai^t5o 3 0 

o~4o oicii^aits. ro^ss: i lafrofc^w-e^^y * y 

r©»»»3aK:J: »J, ¥*f#:J«tf»©«|jS7C^S: 1 X 1 0 17 atoms/cm 3 j^T&C{£M 
lcH/£gft&C#^£ IT^i^ 2~ 1 0 (seem) £§?DA£-t±TVN3 0 4* 

y*vyy<Dr=.to<Dtiam#!>m%. 1&&{t<Dr=.to<Dliamxkmz.mmzu-9 y 

>^^*-*^^-X*T->K>^CJ:y»«&ffoT#HA^*ffiJWT©* 
[0 0 3 4] 
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[0 0 3 5] 

rziT% *mmT*%^btlZP PTAMgCD-MSr^3 £M V * TAN* 

3„ fti^T»fiii5oott, an-e^stiTv^s. jmiS5oo©*t>ytt 

^SP-tSfefttc^^^SliSS 0 1 #tS:tt£*iTv^ 0 3£^5 0 2 i: LTte 

BfcJg'ttltf J:V\, 3M5 0 2&, 3%£fflHSl5 0 3 iZ <fc y«f«rStl^^3fe 
0. 5^-3/1111015^) ilbtMtS. 
[0 0 3 6] 

ilt>t-5 0 8 a, 5 0 8 b K £ oTfflJtStlfcJg^l&fc iC, 

5 o o izeyfeznfeftmi*. ^P5 0 9^&n-dty-^^5i5, j**^ 

#;i/yf-*#-tf>^5 1 B£J:ygM(C3*U MQ^miOLZmf&^Z Z£.tfT% 

So 

[0 0 3 7] 

2(Dmm^m^ 1 1 tC«fcy^S^5 0 0tC*5SS*lS. Jti£^5 1 2 £^31^5 

o o fc©rajcttffc«y#5 1 o*^we,tiTv^s„ 

[0 0 3 8] 

(**©^«I2) 

[0 0 3 9] 
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[0 0 4 0] 

(mmm 1 ) 

fty#jmtf^xteZfrbtez>fi i 7x£tii£r~iz. it**? 2. 5 g /cm 3 ^T, ^ 

»3RGS«#3 5. 0 x 1 0" 7 /1CKT©^7^SSS:MV^. ^7Xi«10 0 
_tlC, TWIlOUMt^o TiiillOlit CVDiggT'SiH 
4 fcN 2 0&/SV^ |ftgfl;j/ij3> (S i NO) Ml 0 1 a S^U 7M>T% 
KftfiftS^U =i> (S i ON) 1 1 0 1 b tCTTg/frT*. S i 

NOlt S i ONjgfc©St»0lKJ¥#5 0-2 0 On«0^[§^^S«fce>lC^i- 
£ 0 

[0 0 4 1 ] 

ftv*T% UTr^7r^J/'J 3>i l o 2 fc^ts. 

t% 7^7 7xj/y n>n o 2±iz-?*t?mnm mm^-t) s^ts. 
$ (&t> pM^M^jc^^^e)) £»atr*sx;freffi^e>ft-5„ pS*«4&tg 

V^«SS:M»t-Sfe«)©XjgT*S 0 &fc> 3ZlT*l±^3jf^> (B 2 H e ) £M 
[0 0 4 2] 

7Xi/>Jn>Il 0 2<DmmzmMMMT» l 0ppm<D-*y 4-;i/&-£tfBf^:iy >r 
fl/*»*«:itUT, ««7C****1 0 3 Sri^fS. Mj7j&&, *t?:f— 
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CH 4 , CO, C0 2 , H 2 , H 2 O&tFO 2 0SS*UppbJKTT?*>«) ©gUS: 2 

l/Min-e«6LTJEE*2 6. 7Pa£^*> > SI3R#BA&f^£. 
T\ 04 (B) (D^1^7 7T'gfj:e) IC, Mm<Dfc.mzrt)\,7s%l 0 4 JC*y 

1 2 2 0°CT*4 O^ia^Lfcf) 5#^AVl/^^S:^-5#mS: 11M*;i/£U Zl 

*i S 3 ia«ft y jg u 47\°;i/xg&, 6 oB0-mm*ft<of=. o fcfc, a 0 ;i/*}£#* 
Z4mizbx^£tf, 2~i oifi oTJ:vn 0 rtuci: y HfMS/ u n ym 1 o 

[0 0 4 3] 

i o 6 zmst-tz. mst-t&rtx/xytiz 100-20 o°c/fp<Dmmx* 1 

2 2om«u 4 o#w#b, WiHt 5 0~15 0t;/#i:lt 
> 3 0 0-4 0 0V&T*&ffl-?Z>£^?A;Vxytt>mLX^Z> o ttc. n^^m 

fotfjf i 7xm®um&.±ic&ibte^£$iz > ^itttii^&2~io (sc 

cm) ifeALT^S. z <D J: 3 1 ifigfifts » £T% j»HE7C*^^y 
# y >«i o 7{cy^ * y >^$tis 0 -Mfrfc^y * y yy$h^zmz>f=.&> 
iz, JVixytmM it z~2 oiaffoT* tt=.. ¥m<*m<D$$&iti3&xtM 

[0 0 4 4] 

LT«©TFT©ffitttffc;feS4M»#Jil 0 8-11 #C^T% .« 
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yt<D¥m<*M 108-11 2±\z, >f- m&mu 1 3 s^xtc vd&ict 

J5£ 5 0-1 5 0nm\Z&f&? 3„ &V*T?, ^- h«ffi&^J**Sfc&CD3!MtIJ&i: 
LT> 20~10 0nm<Z)^mH (A) 1 1 4 & <fctfJ¥3 1 0 0-4 0 0 nmtf) 

(b) 1 1 5^ts„ *^ife^«iTJi, mmm (a) naN, 

01 (B) ZWZLTBl&LfctiK Ta, W, Ti, Mo, Al, Cu#e>jgtf*l 
[0 0 4 5] 

#cv>-e, h^^^^x^ ii6a— ii6g &?£j&u (a) 

1 1 4fc<fctf#«Jl (B) 1 1 5^i7f>^lt, (A) fej;t>*#«^ 

(b) ©flugfr&fcsy- htii 17-120 x-v+yy-ftmz 

RgjtttfcV^ I C P (Inductively Coupled Plasma : ti^S^^Xv) X 
y?-ytf&$:m^£t <fcv*„ xy^>40S#;*K:iic F 4 fcC 1 2 fc &JBv*S 0 |Wf 
^#^*©_h§P«®i:^ -S^MIB^l 2 1, gil 2 2, 12 3^ 

[0 0 4 6] 

h«^l 17-120, mmi 21-12 3*^JERStifc?>, S^- h* 
bT^f- hlftlHDEl 1 3 l^lt>ft> K-^SsJCJ: U^^M 1 
0 8-1 1 2{CnM£tf^f S^fCjttftjc* (J^T> nS^#jt$i: v^) £8* 
flD"t«. r©XSlCj:y, >RK4irilfttf 1 X 1 0 16 -1 X 1 0 18 atoms/cm 3 © n 
WM4W$1 2 4 a~l 2 4 e^rtStlS. 

[0 0 4 7] 

#CV>T% h*^*S ^X*£^©££&C||2©xy^>^3I£^f| 

2©^©y- hm«fc«fctfffii»l 2 5-13 1 fc^f jj^T, H2<Z)J£ 
hMJ5J:tfBBil*l 2 5-13 1 &VX*lCbT, 3£lcng!**fi&7B 

X 1 O 20 -l X 1 0 21 atoms/cm 3 0Dn§9^M#MJ|5c (n + ) 

M^M^fl^ (n + ) *y^^*^^«««{c«K:fiatt^j«»1H« (JKT, 

LDD1K«fcV^) t^5nl»ii»l X 1 0 18 ~ 1 X 1 0 19 atoms/ 
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cm 3 ©nS^iiIi CO 132a~132e ^jS3tl*. 
[0 0 4 8] 

l/T, ^©n^^^;bMTFT^^§fI^(Cl/^^ 1 3 3 

, 134 WU pM^M%^iii££$fltILT, p 1 3 5 a , 13 

T^StlTV>5nM^JMS^«a!©*^:fillC*f'LT 1. 5~3§©2 X 1 0 20 ~ 
2X1 0 21 atoms/cm 3 £&£4;e>fCt- *U£J:V^ 
[0 0 4 9] 

$CV*T?, ^©^gjfISg&C)n^^^;i/MTFTfe < fc^2<5[)p^-V^;i/MTFT 

1 fflpft^MT FT, HUT FTfc«fctfHJiMUC;l3^T. 13© 
^©y- h«@£SJi&£l 3 8-14 2 
[0 0 5 0] 

ttfbSrff^. ft (*W«f#tCfeVAT, TFT#0J&3;ft5® 

[0 0 5 1] 

$6ill4 3l:^7X7CVD^Cj:(JMt5 0 fit, H^I^lll 
©flDMStt, 3 5 0~4 5 0°C («F£L<Wu 4 10°C) * U - ^> 

[0 0 5 2] 

M##^$rM^T¥fi^bS:^e)o fit, hi (DMmmmmi 4 3 &j:tMg2 

©»|Sf«5*JB| 1 4 4 fC, t©T FTCD^ftlil^S^M.l 0 8-1 1 2 (C£ 
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h*-;i/&^U fiiC, 1 0 0-2 0 0nm<Z)T i Jg, 

J¥£ 2 5 0~3 5 Oi»©<&&flJ| (AUTi fc©-£&IBS) , 5 0 ~ 1 5 0 nm 
©T i Jg^aiiLT, fiOMlC;^-->^L, g^sfBi&gl 4 5~ 1 5 2 & 
MIT, **l^*l©TFT&«£C&fc&J8 , *.5 0 
[0 0 5 3] 

l[ig3|S2 0 6 iC^Tte. Hig^S 1 5 3 Iitil5 3 

tt, BiTFT(iDKK>I«l 2 4 d^j:«§l2 0 4 ©T8P«« 
tt#¥*ftK) 13 5c fc«SC»tCS8tt3tl&. 
[0 0 5 4] 

nf^«TFT2 0 1H JSttlfCf ^^M^l 6 1, 
Kl/>f 1 2 4 a, LDDf«13 2aSftS. 

[0 0 5 5] 

||lCDp^*;i,§5{TFT2 0 2tt, ?SttMtC^^*^J«|ggcl 6 2, V- 
KWf>««l 3 5 *m-t& 0 
[0 0 5 6] 

l20pft^;HTFT2O3lt MffiJflC^ *;W§^«c 1 6 3 , V- 
^Mfe«ktlfKH>til 3 5 b, LDDIH1 3 5 e^ffS. >f~ 
Mil 2 7*?LDDI«1 3 5 e hM&SWc*:* LT Va£ 0 
[0 0 5 7] 

IiTFT2 0 3(i, n§ttStC^"V*^MR|g^cl 6 4, V J: t>* K 
W>fi«124d, LDD««13 2dl:ft5. 
[0 0 5 8] 

§#§i2 0 4(t t£p*h (^jwwTcsR^aiiiisnfc^^fli) 112, g 

-hm*S:^^«#«J« (A) £J:tf«tt0; (B) ©«Jg*»&**) 12 9$: 
[0 0 5 9] 

&>±. nf t^;i/STFT 2 0 1 feitfpf ^^jl/STFT2 0 2^^ft$C 
MO S«3t&-£tMES&ISI&2 0 5 t, MITFT2 0 3 33 «fctffiH***2 0 4 & 
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ants 2 0 6^&^57^f^ i 7hu^ *mm&ftm £ D 

[0 0 6 0] 

[0 0 6 1] 

(Hi6M2) 

[0 0 6 2] 

£f\ 7 : E;i'77Xi/'j3>ll 0 2<Dm^iZMMmnV 1 0 Oppm©-^^ 

ftjimz. xtf^-icj:^^, ttciz^Ay *mm&$a<Dij&x° &\<\ m^x 

(^cp(C-^^tl<5CH 4> CO, C0 2> H 2 , H 2 0^^0 2 ©a^^l PP bJ^T 
tf)^it&2 l/minT^LTffi*2 6. 7Pa£^l3 > ^H#H^5:^-2> 

>^1 0 5«?j£3*i3 0 &fc\ M^P^CD^R&$:li# 
[0 0 6 3] 

mmmmzmmmzm&&hfm^Mt±xiz*mMitmMxi*z> a 

[0 0 6 4] 

^©fi&m^Ai: bttt, tff-****^ t^*;^*.^, yn^x**- 

2 2 2001-3088758 
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EI l 3 izm-t, 

[0 0 6 5] 

EI11 (A) ttA-y^;i/3>tfa.-^T*fey, ##2 0 0 1, M^A#g|52 
0 0 2, *n%aJ2 0 0 3, K2 0 0 4*?&-£t?„ 

[0 0 6 6] 
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